Purification and characterization of a Bacillus subtilis 168 nuclease, YokF, involved in chromosomal DNA degradation and cell death caused by thermal shock treatments.
We purified and characterized a 39-kDa Bacillus subtilis 168 nuclease that has been suggested in this laboratory to be involved in chromosomal DNA degradation induced by lethal heat and cold shock treatments in vivo. The nuclease activity was inhibited in vitro by aurintricalboxylic acid but not by Zn(2+). By the mutant analysis, we identified the 39-kDa nuclease as a product of yokF gene. The yokF gene contained a putative lipoprotein signal peptide motif. After in vivo exposure to lethal heat and cold stresses, the chromosomal DNA fragmentation was reduced in the yokF mutant, which demonstrated about a 2-10-fold higher survival rate than the wild type. The yokF mutant was found to be more sensitive to mitomycin C than the wild type. The transformation efficiency of the yokF mutant was about 10 times higher than that of the wild type. It is suggested that when B. subtilis cells are exposed to a stressful thermal shock resulting in membrane perturbation, YokF nuclease consequently dislocates into the cytoplasm and then attacks DNA.